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(54) Cellular telephone billing management system. 

(57) The present invention is directed to a tele- 
phone billing management method for cellular 
telephones. The objective is to provide the user 
of a cellular telephone a cost accounting and 
management tool. The amounts of various clas- 
ses of service used in the current billing period 
are downloaded and displayed at the user 
phone terminal, for instance on the wireless 
handset Specifically, cumulative billing infor- 
mation for the present billing period is 
downloaded and displayed at the user's loca- 
tion during the call set up-period signalling 
period. The charge rate for the current call can 
also be downloaded. Once the call is stabilized, 
the duration (air time) and cost of the present 
call can be calculated and displayed in real 
time. Thus, for management purposes, the user 
has access to the provider's information on all 
charges up to the present call and the duration 
and cost of the present call can be calculated 
and displayed in real-time without further bur- 
den on the provider. 



FIG. 3 



PREPROGRAM PROVIDER'S CPN COMPUTER TO 
DOWNLOAD AND TRANSMIT CUMULATIVE CURRENT 
BILLING INFORMATION TO USER PHONE TERMINAL 
PREPROGRAM TO DOWNLOAD AND TRANSMIT 

CHARCE RATE FOR CURRENT CALL 
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PREPROGRAM USER PHONE TERMINAL TO ACCEPT, 
RECOGNIZE AND DISPLAY DOWNLOADED CURRENT 
BILUNG PERIOD INFORMATION. 
PREPROGRAM TO CALCULATE AND DISPLAY 
AIRTIME AND BILLING COSTS FOR CURRENT CAUL 
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DOWNLOAD AN0 TRANSMIT CUMULATIVE CURRENT 
BILUNG PERIOD INFORMATION AND CHARGE RATE 
FOR CURRENT CALL FROM CPN COMPUTER TO 
USER PHONE TERMINAL VIA CELLULAR RADIO 
TELECOMMUNICATIONS CHANNELS. _ 
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DOWNLOADED INFORMATION IS VISUALLY DISPLAYED 
AT USER PHONE TERMINAL 



USER TERMINAL KEEPS ANO DISPLAYS A RUNNING 
TOTAL OF CURRENT CALL CHARGES. 
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END CURRENT CALL ANO DISPLAY. 
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Cross Reference to Related Applications 

This application is a continuation-in-part of Appli- 
cation Serial No. 08/130,964, filed on October 4, 
1993. 

Background of the Invention 

Field of the Invention 

The present invention is directed to a telephone 
billing management method for cellular telephones. 
Specifically, during the call set up signalling period, 
cumulative billing information for the present billing 
period is downloaded and displayed at the user's lo- 
cation and duration and cost of the present call is cal- 
culated and displayed. 

Information Disclosure Statement 

U.S. Patent No. 3,769,463 issued October 30, 
1973 to Graham et al teaches an electronic long dis- 
tance telephone call computer and recorder for com- 
puting elapsed time and charges for a particular call 
as well as means for calculating a cumulative total of 
charges. General operation of the Graham apparatus 
requires first ascertaining from a chart the regular 
and overtime charges for the call to be made and pro- 
gramming that information into the apparatus. No 
such set-up on the part of the user is necessary with 
the present invention. 

U.S. Patent No. 4,091,238 issued May 23, 1978 
to Samuels et al. teaches an apparatus which calcu- 
lates and displays the accrued cost of a telephone call 
capable of taking Into account local and long distance 
call rates, message unit areas, etc. 

U.S. Patent No. 5,109,401 teaches a radio tele- 
communication device for use in an automobile radio 
communication apparatus (mobile cellular phone) ca- 
pable of informing a user when a call charge for one 
call exceeds a preset call charge and which is also ca- 
pable of stopping speech communication when such 
preset call charge has been exceeded and which is 
also capable of informing a user when an accumulat- 
ed call charge for a plurality of calls exceeds a cumu- 
lative preset call charge. 

U.S. Patent No. 5,134,651 issued July 28, 1992 
to Ortiz et al teaches a pay telephone arrangement for 
a mobile phone wherein charges for a particular call 
are displayed to an owner and a user so that the call 
can be paid for immediately by the customer. 

None of the prior art cited downloads the provid- 
er's cumulative billing information for the current bill- 
ing period during the call set up signalling period be- 
fore the present call is stabilized as does the present 
invention. The present invention method provides 
more foresight and manageability to the subscriber 
than prior art methods. 



Summary of the Invention 

The present invention is directed to a telephone 
billing management system method for cellular tele- 

5 phones. The objective is to provide the user of a cel- 
lular telephone a cost accounting and management 
tool. The amounts of various classes of service used 
in the current billing period are downloaded and dis- 
played at the user phone terminal, for instance on the 

10 wireless handset Specifically, cumulative billing in- 
formation for the present billing period is downloaded 
and displayed at the user's location during the call set 
up-period signalling period. The charge rate for the 
current call can also be downloaded. Once the call is 

15 stabilized, the duration (air time) and cost of the pres- 
ent call can be calculated and displayed in real time. 
Thus, for management purposes, the user has access 
to the provider's information on all charges up to the 
present call and the duration and cost of the present 

20 call can be calculated and displayed in real-time with- 
out further burden on the provider. 

BRIEF DESCRIPTION OF THE DRAWINGS 

25 Fig. 1 is a flow diagram of a two-way call signal- 

ling set-up period and the downloading of billing 
information; 

Fig. 2 is a block diagram of an exemplary cellular 
telephone; and 
30 Fig. 3 illustrates a diagrammatic representation 

of some preferred embodiments of the present in- 
vention. 

Detailed Description of the Present Invention 

35 

Subscribers to cellular telephone services typi- 
cally do not know how much of each grade of service 
they have used during a billing period until they get 
their monthly statements. If they had knowledge of 

40 this Information as they went along, they could reduce 
their charges. For example a cellular operator may 
charge a premium rate per minute of air time in prime 
time and a much reduced rate per minute of air time 
in off peak hours. Subscribers may be obliged to 

45 agree to be billed for a minimum of, for Instance, three 
hours of air time per month. At the end of the month, 
if the minimum time is not used, the portion may be 
billed at the higher rate. It is thus to the advantage of 
users to be able to tell how much time they have used 

so and be able to use enough low rate air time to finish 
their minimum number of billabfe hours before the 
end of their billing cycle to avoid being billed at the 
higher rate. Other types of billing obligations and ar- 
rangements with different providers also exist. Re- 

55 gardless of the type of arrangement, access to the 
provider's cumulative billing information for a current 
billing period when placing an upcoming call would 
translate into a valuable management tool for the 
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user. The present invention billing management 
method makes such information available to sub- 
scribers and includes the advantage of also display- 
ing billing information for the current call with no add- 
ed burden to the provider. Cellular telephone systems 
incorporating this feature may have a significant ad- 
vantage in the market place at very little added man- 
ufacturing cost. 

The cellular telephone systems according to the 
present invention include known real-time call proc- 
essing node computers and a plurality of cellular tel- 
ephones having display units. For example, the cel- 
lular telephone system's real-time call processing 
computer may be a 3B15 Call Processing Node 
(CPN) computer manufactured by At&T. The CPN 
computer includes an MC68030 microprocessor or 
equivalent processing circuitry, memory and known 
cellular communication circuitry having an IS54B 
standard interface to transmit billing information 
along with the audio information. The CPN computer 
includes stored programs for monitoring and storing 
billing information including current and cumulative 
billing for each cellular phone or account. The stored 
programs further include control software for trans- 
mitting selective portions of the current and cumula- 
tive billing information to respective telephones. Pre- 
ferably, the billing information is transmitted or down- 
loaded to a respective cellular telephone during a sig- 
nalling set-up period initiated by a user when begin- 
ning a current call. 

The billing information is based upon various fac- 
tors including, for example, the subscribers directory 
number, the time stamp when a cell begins and which 
cells are utilized during the call, the called telephone 
number, the elapsed air time used, and the PSTN fa- 
cilities used. Other factors which may affect the billing 
information includes call waiting and call conferenc- 
ing features utilized. 

Fig. 1 illustrates an exemplary flow diagram of 
the downloading of billing information during a signal- 
ling set-up period. To initiate a call from a cellular tel- 
ephone, the user dials the desired telephone number 
and broadcasts the dialed number, typically by press- 
ing a send key (step 10). The cell cite closest to the 
telephone receives the dialed number and associated 
identification information and relays the information 
to the CPN (steps 12 and 14). The CPN processes the 
information, including verifying the subscriber (step 
14). Upon satisfactory completion of the subscriber 
Information processing, the CPN sends information to 
the telephone, including information to tune the audio 
circuitry to a voice channel and the current and cumu- 
lative billing information (step 16). The billing informa- 
tion received by the telephone is stored in internal 
memory to permit the telephone to display the Infor- 
mation and to calculate, update and maintain the cost 
of the current call. The current call cost can then be 
displayed on the display in the telephone handset. 
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Referring to Fig. 2, an exemplary block diagram 
of a cellular telephone contemplated for the billing 
management system of the present invention is 
shown. Preferably, the telephone utilizes a time divi- 

5 sion multiple access (TDMA) transmission scheme 
with a IS54B standard interface, which will be descri- 
bed in more detail below. In this embodiment, the cel- 
lular telephone 20 includes microprocessor 22, mem- 
ory 24 and handset 26. Memory 24 may include RAM, 

10 PROM and EEPROM memory for storing system and 
application programs as well as information, such as 
billing, scratch pad, key stroke and active channel in- 
formation. The system and/or application programs 
include software for recording, processing and dis- 

15 playing the billing information downloaded from the 
CPN computer. 

Continuing to refer to Fig. 2, audio processor 32 
controls the audio processing circuitry which proc- 
esses the audio signal received from transceiver 38 

20 and routes the audio signal to speaker 28. The audio 
processor 32 also controls the audio processing cir- 
cuits which receive the audio signal from microphone 
30 and transfer the signal to transceiver 38 for broad- 
cast transmission. 

25 The transceiver 38 is also coupled to IS54B inter- 

face 40 which extracts the billing information from the 
signal received by the transceiver, in response to in- 
structions from microprocessor 22. Microprocessor 
22 stores the billing information in memory 24. An ex- 

30 ample of a suitable cellular telephone is the model 
3610 manufactured by AT&T adapted to incorporate 
a TDMA transmission scheme and the 1S54B stan- 
dard interface. Another example of a suitable cellular 
telephone is the Micro Digital ™ Personal XL manufac- 

35 tured by Motorola. 

As noted above, during the two way call set up 
signalling period, information regarding cumulative 
air time and billing for the particular caller are down- 
loaded from the provider's billing computer and visu- 

40 ally displayed at the user's location, for instance on 
the display located on the user's handset Other types 
of displays are also possible. The two way call set-up 
signalling period is known in the art and refers to the 
period of time in which messages travel back and 

45 forth between the user phone and the provider until 
the actual call is stable. 

In the present invention, the provider's base sta- 
tion CPN computer is preprogrammed to download 
billing information in the two way call set-up massag- 

so ing so that during call set-up, the present billing Infor- 
mation for each class of service for the present billing 
period is downloaded into the user phone terminal 
along with all necessary information (charges per 
minute, etc.) of the present call so that the user phone 

55 terminal maintains a running total of the time and dol- 
lar amount for the class of service currently being 
used. 

Once the call is stabilized and in progress, air 
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time and billing in real time are displayed to the user 
at the user's location and may optionally be added to 
the previous cumulative data for an updated cumula- 
tive total display. Such information could include, for 
example, the amount of each priority of service 5 
(prime time, evening and weekend, etc.) used so far 
in the current billing period. The priority of service of 
the current call would also be downloaded (or figured 
out from a local clock) and the amount of time used 
in that class of service could be incremented and dis- 10 
played throughout the current call. Thus, for manage- 
ment purposes, the user would have the provider's in- 
formation on all charges up to the present call and the 
duration and cost of the present call could be calcu- 
lated in real-time without further burden on the pro- 15 
vider. Other possible features include displaying 
whether or not a user is ahead or behind schedule in 
using certain minimum billing amounts for the billing 
period. For example, in off hours, a user might be 70% 
through the billing period and have used only 35% of 20 
the minimum allotment. 

Referring now to Fig. 3 there is shown a flow di- 
agram for a telephone billing management system 
method for a cellular telephone system having at least 
one provider with a CPN computer or equivalent real- 25 
time communication processor, and a plurality of user 
phone terminals with display units. As described 
above, the user phone terminal is a state of the art cel- 
lular telephone equipped with known microprocessor 
and support circuitry, audio processing circuitry as 30 
well as an IS54B standard interface. As noted above, 
these components are capable of being programmed 
to carry out the method of the present invention. In 
Fig. 3, steps 50 and 52 are shown which involve pre- 
paring the system for using the method of the present 35 
invention, and steps 54 through 60 show an embodi- 
ment involving the billing display steps of the present 
invention. 

Thus, in step 50 the provider's billing computer is 
preprogrammed to download cumulative current bill- 40 
ing period information and transmit, via cellular radio 
telecommunication channels, billing information to at 
least one user phone terminal during the two-way call 
signalling set-up period. In addition to cumulative cur- 
rent billing Information the computer could be pre- 45 
programmed to download all necessary charge rate 
information (e.g., charge rate per minute) of the pres- 
ent call to allow the user phone terminal to maintain 
a running total of the air time charges for the class of 
service being used during the current call. In step 52 so 
the user phone terminal is preprogrammed to receive, 
process and display downloaded current billing peri- 
od information transmitted from the billing computer. 
It should be noted that the visual display unit could 
also be located on the cradle housing of the cellular ss 
phone or elsewhere in the vicinity of the user. 

In addition to receiving, processing and display- 
ing cumulative current billing period information, the 



user phone terminal could also be preprogrammed to 
keep a running total of the air time and charges for the 
class of service being used during the current call and 
to display this to the user. Having preprogrammed the 
provider's billing computer and a user phone terminal 
to perform these functions, the system may now be 
used to implement the billing display and calcula- 
tions. 

Referring again to Fig. 3, in step 54, after initia- 
tion of a signalling set-up period, the cumulative cur- 
rent billing period information is downloaded from the 
provider's CPN computer to the user phone terminal, 
via cellular radio telecommunications channels. In 
step 56 the downloaded information is visually dis- 
played to the user. Such visual displays are known in 
the art and are currently used for imparting to the user 
various types of information, for example, identifying 
the phone number of a calling party. The display unit 
could be a light emitting diode (L.E.D.) display unit or 
other digital display unit. In step 58 the user phone ter- 
minal keeps a running total of the air time and charge 
for the class of service being used during the current 
call and displays this to the user. In step 60 the call is 
ended, thus ending the running calculation for current 
call charges as well as the visual display. The call may 
be ended, for example, by the user replacing the 
phone in its cradle, pressing an appropriate button on 
the handset or cradle or any other means known in the 
art. 

Obviously, numerous modifications and varia- 
tions of the present invention are possible in light of 
the above teachings. It is therefore understood that 
within the scope of the appended claims, the inven- 
tion may be practiced otherwise than as specifically 
described herein. 



Claims 

1. A telephone billing management system method 
for a cellular telephone system having at least 
one provider with a real-time node computer and 
a plurality of user phone terminals with display 
units comprising: 

preprogramming said provider's real-time 
node computer to download cumulative current 
billing period information and transmit via cellular 
radio telecommunication channels said informa- 
tion to at least one of said user phone terminals 
during a two-way call signalling set-up period ini- 
tiated by a user when beginning a current call; 

preprogramming said user phone terminal 
to receive and display said current billing period 
information; 

downloading and transmitting from said 
provider's real-time node computer said cumula- 
tive current billing period information to said user 
phone terminal during said two-way call set-up 
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period via said cellular radio telecommunications 
channels; and, 

displaying said current billing period infor- 
mation on said display unit. 

5 

2. The method of claim 1 , wherein said step of pre- 
programming said real-time node computer fur- 
ther includes preprogramming said computer to 
download and transmit charge rate information 

for said current call, and said step of program- 10 
ming said user phone terminal includes preprog- 
ramming said phone terminal to receive and dis- 
playing said charge rate information for said cur- 
rent call on said display unit. 

15 

3. The method of claim 2, wherein said step of pre- 
programming said user phone terminal further in- 
cludes preprogramming said user phone terminal 
to calculate and display air time and billing costs 
from said charge rate information for said current 20 
call, and further comprising calculating said air 
time and billing costs for said current call and dis- 
playing said air time and billing costs for said cur- 
rent call on said display unit. 

25 

4. The method of claim 1, 2 or 3, wherein said cu- 
mulative current billing period information is the 
amount of each grade of service used so far in 
said current billing period. 

5. The method of claim 2 or 3, wherein said charge 
rate information is a charge rate per minute for 
said current call. 

6. The method of claim 1 , wherein said display unit 35 
is located on a handset of said user phone termi- 
nal. 

7. The method of claim 1, wherein said display unit 

is located on a cradle housing of said user phone 40 
terminal 

8. The method of claim 1, 6 or 7, wherein said dis- 
play unit is a digital display unit. 



9. The method of claim 8, wherein said digital dis- 
play unit is an L.E.D. dispfay unit. 
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FIG. 3 



PREPROGRAM PROVIDER'S CPN COMPUTER TO lr 
DOWNLOAD AND TRANSMIT CUMULATIVE CURRENT 
BILLING INFORMATION TO USER PHONE TERMINAL 
PREPROGRAM TO DOWNLOAD AND TRANSMIT 
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PREPROGRAM USER PHONE TERMINAL TO ACCEPT, 
RECOGNIZE AND DISPLAY DOWNLOADED CURRENT 
BILLING PERIOD INFORMATION. 
PREPROGRAM TO CALCULATE AND DISPLAY 

AIRTIME AND BILLING COSTS FOR CURR ENT CALL 
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USER TERMINAL KEEPS AND DISPLAYS A RUNNING 
TOTAL OF CURRENT CALL CHARGES. 
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